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- FREEBGPSHR EAEM, MEITSHERARR THENNHIEER, - Hacking the system we all rely on Is not difficuit, and the U.S. has no defense In place
GPS Down
{EE7H B ( Paul Tullis ) By Paul Tulis

22 L)

On August 5, 2016, Cathay Pac ific Flight 905 from Hong Kong was

201658 85H, ELEMT0SHISLSERR, TEREIHEFEMBLA heading for an on-time arrival at Manila's Ninoy Aquino International
BRATTHERMEN, B4 T—HHFESEAEE, WitllmsmE  Airport when something unexpected occurred. The pilots radioed air

NEGEHATRIMESIE, TRAEG24MINMEE/ B, kL Tesk traffic controllers and said they had lost GPS (Global Positioning
ELIE% (GPS) W3 |MeE, System) guidance for the final eight nautical miles to “runway right-24."
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2016-11-07 172 Molecular Diffusion

BZ The thermal motion of atoms and molecules through gaseous, liquid, solid, or mixed

media leads to molecular diffusion. This section deals with molecular diffusion coef-
ficients of organic substances in gases (particularly air) and in aqueous solutions. Dif-

o fusion in porous media (e.g., soils and sediments) will be discussed at the end of the
section,

The Complex Nature of Molecular Diffusion Processes

Fick’s first law (Eq. 6-31) states that the diffusive flux is linearly related to spatial
ntro concentration gradients. In fact. a closer inspection of molecular transport shows that
the driving force for a diffusive flux is the gradient of the chemical potential rather than
the concentration. Hence. the two gradients are proportional to one another. unless
temperature and pressure vary with space.

Molecular ditfusion deals with the relative motion of one kind of atom or molecule
against a set of reference molecules. As explained in Section 6.3 (Thought Experiment
in a Train), the reference system itself may move relative to some chosen coordinates.
We called the motion of the reference system advection. However. if one looks very
closely and wants to use crystal clear definitions, it tums out that there is more than
one way to choose the reference system. It could be the center of volume, the center
of mass, or even the center of moles (that is, the center of number of molecules).
Each choice leads to a different separation between diffusion and advection, and
that results in a different diffusion coefficient. The center of volume is conceptually
the best choice, although not all experimental setups yield this kind of diffusion
coefficient. For a better understanding of this subtle and somewhat confusing matter,
we recommend Chapters 3 and 5 of the book by Cussler (2009) on diffusion,
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